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Experimental Section:
Materials
All the DNA oligonucleotides were synthesized and OPC-purified by Sigma Aldrich Japan (Hokkaido, Japan) or by Operon Biotechnologies (Tokyo, Japan). DNA oligonucleotides > 50 nucleotides long were purified using additional denaturing polyacrylamide gel electrophoresis with a denaturing gel containing 8% polyacrylamide (acrylamide:bisacrylamide, 29:1) and 8.0 M urea.
Ultrapure DNase/RNase-free distilled water was purchased from Invitrogen (Carlsbad, CA, USA).
Bst DNA polymerase was purchased from Takara (Tokyo, Japan). KOD plus DNA polymerase and Thermo RNA polymerase were purchased from TOYOBO (Tokyo, Japan). RQ DNase I and SYBR Gold Nucleic Acid Gel Stain were purchased from Invitrogen. Flavin mononucleotide sodium salt (FMN) was purchased from Wako (Osaka, Japan). All other chemicals were of analytical grade and used without further purification. Band intensity was measured using an FLA-5100 fluoroimage analyzer (FUJI Film, Tokyo, Japan).
In vitro transcription of the aptazyme
The DNA template for aptazyme transcription was obtained using polymerase chain reaction (PCR).
PCR was performed using KOD plus DNA polymerase according to the manufacturer's instructions in 300 μL reaction solution. The reaction solution contained 7.5 pmol forward and reverse templates (Table S1 ) and 90 pmol forward and reverse primers (Table S1 ). The PCR product was purified by phenol extraction and ethanol precipitation. The precipitated product was dissolved in 60 μL distilled S3 μM, respectively. In the control reaction for producing the appropriate output RNA, 1.0 μM of cIII DNA (Table S1) After electrophoresis, the fluorescein-labeled output RNA in the gel was observed using an FLA-5100 fluoroimage analyzer.
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This journal is © The Royal Society of Chemistry 2012 aptazyme suitable for our purpose was constructed. By circular permutation, the 5′ and 3′ termini that had been on the stem I of the parent aptazyme were moved to stem III. The GAAA loop that had been on stem III of the parent aptazyme was moved to stem I. Moreover, a 3-nucleotide (nt) overhang sequence-GCC-was added to the 3′ terminus to stabilize the hybridization between the aptazyme and DNA subunit 1. The resultant aptazyme had a 6-nt stem III. Green nucleotides represent the anti-FMN aptamer domain. Pink nucleotides represent the sequence that hybridized with DNA subunit 1. The cleavage site is indicated by a blue arrow.
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Binding of an FMN molecule to the aptamer domain changed the conformation of the aptazyme into To determine the concentration of output RNA produced in response to FMN input, a standard curve of the output RNA-DNA probe complex with the respective output RNA concentrations was constructed. To make the standard curve, serially diluted solutions of purified output RNA were mixed with 25 μM TAMRA-labeled DNA probe (Table S1) Output RNA generation in response to the input of cleaved aptazyme, instead of FMN, was measured. The reaction conditions were the same as those of the device transcription assay described previously. As the concentration of the cleaved aptazyme increased, the amount of the output RNA increased.
